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[57] ABSTRACT 

A mounting structure of the vibration-generating-motor 
comprises a vibration-generating-motor and a holder for 
holding the vibration-generating-motor. Aholding section of 
the holder contacts faced inner surfaces of a case and is held 
by the inner surfaces. Vibrations of the vibration-generating 
motor are directly conveyed to the case through the holding 
section. For assembling, the holder holding the motor passes 
through a circuit board and is ?xed by a hole formed on the 
circuit board. Then, the both ends of the holder are brought 
into contact with faced inner surfaces of the case so that the 
holder is held by the inner surfaces. The above structure 
enables vibrations of a vibration-generating-motor to be 
e?iciently conveyed to the surface of the case and reduces 
undesirable sounds due to resonance of a circuit board. 

8 Claims, 2 Drawing Sheets 
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VIBRATION-GENERATING-MOTOR 
MOUNTING STRUCTURE AND ITS 

MOUNTING METHOD 

BACKGROUND OF THE INVENTION 

The present invention relates to a vibration generating 
motor used for portable units, particularly to a vibration 
generating-motor (hereinafter referred to as “vibrating 
motor”) mounting structure and its mounting method. 

In the case of a machine, apparatus, or device, generation 
or reception of a signal has been noti?ed to a user or the like 
by means of blinking of light by a lamp or signal sounds 
generated by a buzzer or the like. However, some compact 
apparatuses or devices are provided with a system for 
notifying a user of generation or reception of a signal 
through vibrations. They include a clock for an aurally 
handicapped person. and a recent portable telephone and 
selective calling receiver. 
For a selective calling receiver. a system for notifying a 

user of reception of a signal by sounds of a buzzer or speaker 
has widely been used. At a speci?c place. however, it may 
be preferable to generate vibrations of the receiver. 
Therefore. some models are provided with a system for 
notifying a user of reception of a signal through vibrations 
instead of selective ringing tones by assuming the above 
case. 

The structure disclosed in the o?icial gazette of Japanese 
Utility Model Laid-Open No. 162747/ 1989 (document 1) is 
known as a vibration generating section used for this type of 
the selective calling receiver. The vibration generating sec 
tion disclosed in the document 1 uses a vibrating motor as 
a vibration source. In the case of the vibrating motor, the 
rotating shaft of a DC motor is provided with a weight 
whose center of gravity is deviated from the rotating shaft. 
The vibrating motor is set on a circuit board and whose outer 
periphery is held by a holder and the holder is ?xed to the 
circuit board. In the case of this structure. however, vibra 
tions generated by the vibrating motor are conveyed to the 
surface of a receiver case through the circuit board. 
Therefore, the structure has the problems that vibrations 
cannot e?iciently be conveyed and undesirable sounds are 
produced due to resonance of the circuit board 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
vibrating motor mounting structure in which vibrations of a 
vibrating motor are e?iciently conveyed to the surface of a 
case. 

It is another object of the present invention to provide a 
vibrating motor mounting structure for reducing undesirable 
sounds from occurring due to resonance of a circuit board. 

It is still another object of the present invention to provide 
a method of e?iciently assembling the vibrating motor 
mounting structure and a selective calling receiver. 
To achieve the above objects. the vibrating motor mount 

ing structure of the present invention ?rst has a holder for 
holding the outer periphery of a vibrating motor. The holder 
is arranged so as to contact the faced inner surfaces of a case 
and to be held. Thereby. vibrations of the vibrating motor are 
directly conveyed to a case or the surface of a selective 
calling receiver through the holder. 
The vibrating motor mounting structure is assembled in 

accordance with the following procedure. First. a circuit 
board to be set into a case or a selective calling receiver is 
prepared in which a holder is previously inserted into and 
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2 
?xed to a hole formed on the circuit board. Then, the circuit 
board and the holder are arranged at a predetermined posi 
tion on one inner surface of the case by adjusting the 
positions of them. Finally. the holder is brought into contact 
with the other faced inner surface of the case so as to be held. 
The mounting method of the present invention has advan 
tages that it can easily be assembled and sounds generated 
by a circuit board can be reduced because the holder of the 
assembled structure does not directly contact the board or, 
even if it directly contacts the board. the contact area is 
small. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features, and advantages of 
the present invention will become apparent from the fol 
lowing detailed description when taken with the accompa 
nying drawings in which: 

FIG. 1 is a partial exploded perspective view showing an 
embodiment of the vibrating motor mounting structure of 
the present invention; and 

FIG. 2 is a partial sectional view showing the embodiment 
of FIG. 1 mounted in the case. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention can be applied to various portable 
units. However, a case is described below in which the 
present invention is applied to a selective calling receiver. 

FIG. 1 shows a part of the vibrating motor mounting 
structure of the present invention. In FIG. 1, a vibrating 
motor 1 has a weight whose center of gravity is deviated 
from the rotating shaft of a cylindrical DC motor on the shaft 
of the DC motor. The weight can be formed into a shape 
obtained by cutting oif part of a disk. It is also possible to 
use a structure in which the rotating shaft of a motor is set 
to a position slightly deviated from the center of a disk. 
Though dimensions of a vibrating motor depend on the 
model, the vibrating motor of this embodiment has a diam 
eter of 6 mm and a length of 15 mm. 

A vibrating motor holder 3 comprises a motor holding 
section 32. a ?xing section 31, and a tongue piece 33 
contacting the inner surfaces of a case. ‘ 

It is preferable that the motor holder 3 is made of an 
elastic damping material. Speci?cally, it is possible to use 
rubber. organic resin, or a macromolecular material for the 
motor holder 3. This embodiment uses silicon rubber for the 
motor holder 3. This material is properly selected in accor 
dance with a condition such as an output of a vibrating 
motor. A damping material is used because vibrations are not 
easily conveyed to a circuit board 2 even if the motor holder 
3 contacts the circuit board 2. 
The motor holding section 32 has a cylindrical inner 

surface suited to the outer shape of the cylindrical vibrating 
motor 1 in order to hold the motor 1. Moreover. the motor 
holding section 32 is provided with a slit 34 into which the 
motor 1 is inserted along the cylindrical inner surface. 
The ?xing section 31 has a function for ?xing the motor 

holder 3 to the ?xing hole 21 formed on the circuit board 2. 
The length 3B of the ?xing section 31 is larger than the 
length 2A of the opening of the ?xing hole 21 and slightly 
smaller than the length 2B of the ?xing hole 21. The Width 
of the ?xing section 31 is set so as to be slightly smaller than 
the width 2D of the ?xing hole 21 and the height 3A of the 
section 31 is set so as to be slightly larger than the thickness 
2C of the circuit board 2. By pushing in the ?xing section 31 
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from the direction F in FIG. 1 through the opening of the 
?xing hole 21. it is possible to insert the motor holder 3 into 
the ?xing hole 21. Because of the above dimensions, the 
motor holder 3 is not easily removed from the opening after 
it is once inserted. 

The tongue piece 33 has a function for ?xing the motor 
holder 3 to the ?xing hole 21 formed on the circuit board 2 
the same as the ?xing section 31 does and particularly. it 
prevents the motor holder 3 from vertically getting out of the 
?xing hole 21 formed on the circuit board 2. Moreover, the 
tongue piece 33 has functions for stably holding the motor 
holder 3 and effectively conveying vibrations of the motor 1 
to the inner surface 41a of the case because it increases the 
area for the motor holder 3 to contact the inner surface 41a. 
At least either of the length of the longitudinal side of the 
tongue piece 33 and the length between both ends of the 
piece 33 is slightly larger than the corresponding side 2D or 
side 2B of the ?xing hole 21. Therefore, the motor holder 3 
whose ?xing section 31 is ?xed by the ?xing hole 21 does 
not get out of the ?xing hole 21. 

FIG. 2 shows the vibrating motor set in a case 4. In this 
embodiment. the case 4 is made of polycarbonate. The 
circuit board 2 is ?xed to a circuit board holding rib 42 in the 
case 4. The motor holder 3 contacts the inner surface 41a of 
the case 4 at the position of the ?xing hole 21 of the circuit 
board 2 and it is held by the inner surface 41a by being 
pressed from the both sides. The height 3A of the ?xing 
section 31 equals the sum of the thickness 2C of the circuit 
board 2 and predetermined gaps 34 at the both sides of the 
circuit board 2. As already described, the ?xing section 31 
also has a predetermined gap in the in-plane direction of the 
circuit board 2. In this case, the gap is less than one 
millimeter. In this structure, even if the motor holder 3 
contacts the circuit board 2, it is possible to reduce the 
undesirable sounds generated due to resonance of the circuit 
board 2 because the contact area between the holder 3 and 
the board 2 is small and the motor holder 3 uses a damping 
material. 
As described above, the motor holder 3 is not easily 

moved due to the pressure applied by inner surfaces 41a and 
41b of the case 4. However, it is also possible to roughen 
either or both of the tongue piece 33 of the holder 3 and the 
inner surface 41a of the case 4 with which the tongue piece 
33 contacts in order to more securely ?x the motor holder 3 
in the case 4. Moreover. it is possible to roughen either or 
both of the motor holding section 32 and the inner surface 
41b of the case 4. Furthermore, it is possible to apply an 
adhesive or an adhesive tape to the above portions instead of 
to roughen them. Furthermore, it is possible to form a ?xing 
protrusion adjacent to an inner surface of the case with 
which the tongue piece 33 or the motor holding section 32 
contacts. The circuit board 2 uses a circuit board made of 
epoxy resin and copper as a preferable example. It is also 
possible to use a circuit board made of other material (e.g. 
ceramic) for the board 2. 

It is not always necessary to set the motor holder 3 to the 
central portion in the case 4 but it is also possible to set the 
holder 3 to a position separate from a printed circuit board 
when there is an extra space in the case 4. 

Before assembling parts in the case 4, the following are 
?rst prepared. The vibrating motor 1 is inserted into the 
holding section 32 through the slit 34 formed along the 
holding section 32. Unless the holding section 32 has the slit 
34. it is also possible to insert the vibrating motor 1 through 
a circular hole of the holding section 32 equivalent to the 
cross section of the motor 1. Furthermore, it is possible to 
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4 
apply an adhesive or an adhesive tape to the inner surface of 
the holding section 32 and/or the outer surface of the motor 
1 so that the holding section 32 more securely holds the 
motor 1. 

Then. the motor holder 3 is inserted into the ?xing hole 21 
by pushing the ?xing section 31 through the opening of the 
?xing hole 21 in the direction F in FIG. 1. When the ?xing 
hole 21 is present not at the lateral of the circuit board 2 but 
at the central portion of it, the motor holder 3 is constituted 
in the ?xing hole 21 by previously dividing the motor holder 
3 into a part including the motor holding section 32 and a 
part including the tongue piece 33 and then unifying the both 
parts into one body from the top and bottom of the ?xing 
hole 21. 

Assembly in the case 4 is performed as shown below. 
First, the circuit board 2 to which the motor holder 3 is ?xed 
is set to a predetermined position of the printed-circuit-board 
holding rib 42 on the inner surface 41b of one side plate of 
the case 4. Then, the motor holder 3 is preferably adjusted 
and set so as to keep a predetermined gap from the circuit 
board 2 and these components are covered with the other 
side plate of the case 4 to form the case and hold the motor 
holder 3 with both inner surfaces 41a and 41b. According to 
the above structure, vibrations of the vibrating motor 1 are 
e?iciently conveyed to the surface of the case 4 through the 
motor holder 3. In the case of this assembling method, 
because the ?xing section 31 of the motor holder 3 is ?xed 
to the ?xing hole 21, the motor holder 3 is automatically set 
to an almost desired position by setting the circuit board 2 
to a predetermined position in the case 4. Therefore, it is 
possible to simplify the process for setting the motor holder 
3 in the frame independently of the circuit board 2. 
When the vibrating motor mounting structure of the 

present invention is applied to a selective calling receiver, a 
display using liquid crystal or a light emitting diode or the 
like is set on a printed circuit board in addition to an 
electrical circuit. Moreover, a speaker and a buzzer are set on 
the board depending on the model. Furthermore, a battery 
receptacle is set in the case 4 and a battery is set in the 
battery receptacle. Though it is preferable to use a resin such 
as polycarbonate as the material of the case 4. it is also 
possible to use a metallic frame having an antenna function 
for the case 4. The case 4 has a length of approx. 5 cm, a 
width of approx. 7 cm, and a depth of approx. 1 to 2 cm. 

While the present invention has been described in con 
nection with certain preferred embodiments, it is to be 
understood that the subject matter encompassed by the 
present invention is not limited to those speci?c embodi 
ments. On the contrary, it is intended to include all 
alternatives, modi?cations, and equivalents as can be 
included within the spirit and the scope of the following 
claims. 
What is claimed is: 
1. A structure for mounting a vibration-generating-motor 

within a case, comprising a motor holder for holding the 
vibration-generating-motor, wherein said holder comprises 
contact surfaces directly contacting opposite inner surfaces 
of said case. and wherein said holder is captive within a hole 
formed in a circuit board, and said contact surfaces are 
disposed on opposite sides of said circuit board. 

2. The structure according to claim 1, wherein said hole 
opens on a peripheral edge of said circuit board. 

3. The structure according to claim 1. wherein said holder 
comprises a tongue piece having transverse dimensions 
greater than said hole, said tongue piece overlying said hole, 
and a ?xing section disposed within said hole and intercon 
necting said tongue piece and a holding section of said 
holder. 
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4. The structure according to claim 1, wherein said holder 
comprises a holding section de?ning a cylindrical cavity for 
receiving said motor. 

5. The structure according to claim 1. wherein said motor 
holder is made of a damping material. 

6. The structure according to claim 5. wherein said 
damping material is rubber, organic resin, or a macromo 
lecular material. 

7. A method for mounting a vibration-generating-motor 
within a case. comprising the steps of: 

?tting a motor holder to a circuit board such that the motor 
holder is captive within a hole formed on the circuit 
board. and 

6 
disposing the holder and circuit board within a case such 

that oppositely oriented contact surfaces of said holder 
directly contact opposite interior surfaces of said case. 

8. The method according to claim 7, wherein said dis 
posing step further comprises mounting said circuit board 
within said case, thereby to e?’ect initial positioning of said 
motor holder, and performing ?nal positioning of said motor 
holder such that said motor holder does not contact said 

10 circuit board. 


